Aims: To identify Brown Planthopper (BPH) resistant rice genotypes and categorize all the test entries based on their level of resistance against BPH. Study Design: Completely Randomized Design. Place and Duration of Study: Poly-house, Methodology: A total of 61 elite rice genotypes selected including resistant (PTB33) and susceptible check (TN1). All these test entries were screened against Brown Planthopper (BPH) using Standard Seedbox Screening Technique (SSST) inside poly-house conditions. Based on the Original Research Article Raj et al.; CJAST, 37(4): 1-7, 2019; Article no.CJAST.51282 2 Damage Score (DS) achieved during study, all entries were categorized into resistant (R), moderately resistant (MR), moderately susceptible (MS), susceptible (S) and highly susceptible (HS). Results: Among 61 cultures, the resistant check PTB33 and BM71 exhibited R reaction to BPH with a DS of 3.0, while twelve cultures viz. Milyang 63, IET 23993, HHZ 5 DT-1 DT-1, HHZ 25 SAL DT-1 DT-1, Bobhu Kongbu, BPT 2671, BPT 2611, MTU 1121, MTU 1001, MTU 1010, RNR 23079 and GSR 234 exhibited MR reaction to BPH with a DS ranging between 3.1 to 5.0. The rest of the cultures showed MS and S reactions while the susceptible check, TN1 along with other 12 cultures exhibited HS reaction to BPH with a DS of 9.0. Conclusion: Resistant and moderately resistant rice genotypes have been identified for development of BPH resistant lines. Further detailed studies are required to understand the underlying mechanisms of resistance among the R and MR genotypes.
INTRODUCTION
Rice (Oryza sativa L.) is a diploid (2n = 24), short day, self-pollinated crop widely grown in tropical agro-climatic zone around the world. Rice being cultivated in warm and humid tropical conditions is prone to high insect pest attack. It is estimated that approximately 52 per cent of global rice production is lost annually by biotic stresses (viz., insects, diseases, weeds, etc.), of which onefourth is due to insect pests [1] . Rice is attacked by more than hundred species of insects, of which around 20 cause significant economic damage and one among them is brown planthopper (BPH), Nilaparvata lugens (Stal.) [2] . Brown planthopper is a very dangerous pest; under favourable conditions its population can increase rapidly and result in plant death in large areas known as "hopper burn" [3] . It is also reported to cause huge yield losses every year in East and South Asian countries [4] . Before 1970s BPH was just a minor pest in the Asian countries, except Japan, but during the 1970s, it suddenly rose to major pest status and started to cause heavy infestation leading to high yield losses in rice fields. It caused havoc among rice-growing farmers and researchers with its unpredictability of infestation and dramatically higher level of damage [5] . The major reason behind this sudden outbreak of BPH in South-East Asia during 1970s was due to the disrupted ecological balance between BPH and natural enemies by insecticides, which were accepted as an important component to ensure high output from high yielding varieties [6] . Meanwhile the BPH outbreak in India was primarily due to disrupted co-evolution between BPH and local BPH resistant rice cultivars by sudden replacement of BPH resistant traditional rice cultivars with susceptible exotic high yielding varieties during the promotion of High Yielding Varieties Program in the late 1960s [6] . These circumstances lead to better thrust in the field of research for BPH resistant varieties as early as 1966 at IRRI, Philippines, where thousands of rice accessions were screened against BPH [7] and the process of identification of newer and better donor lines still continues in almost all rice growing nations because with time these varieties exhibit breakdown of resistance in the field, by formation of BPH biotypes [6] , biotypes which can feed, survive and damage these previously known resistant varieties. Until recent years BPH management strategy was focused mainly on the use of synthetic insecticides, which led to environmental pollution as well as development of resistance in BPH against the commonly used insecticide groups [8] . Under these circumstances utilisation of Host Plant Resistance (HPR) for the development of resistant or tolerant varieties against BPH, and then integrating it with other feasible integrated pest management components will be most economic and effective approach for mitigating the BPH problem [9, 10] . In the present study, an effort was made following Standard Seedbox Screening Test (SSST) under poly house conditions to identify the presence of resistance, if any, towards BPH in some of the elite rice germplasms possessing desirable yield and quality traits.
MATERIALS AND METHODS

Mass Rearing of BPH
Mass rearing of BPH was done on BPH susceptible rice variety Taichung Native 1 (TN1). Pre-germinated seeds of TN1 were sown in three litre plastic pots (3-4 hills per pot) filled with fertilizer enriched soil, and watered regularly in poly-house till plants reached 60 days of age. These plants were then transferred to insect proof cages (5-6 pots per cage) and inoculated with 12-15 gravid females per cage and watered regularly. Once the BPH population developed and first and second instar nymphs started to emerge, they were used in the screening studies.
Screening
A total of 61 rice germplasms including a susceptible check (TN1) and a resistant check (PTB33) were screened against BPH (Table 1) using the Standard Seedbox Screening Technique (SSST) developed by the International Rice Research Institute (IRRI) [11] . The seeds of selected genotypes were kept in separate petri plates and poured water till all seeds gets submerged in water. After 24 hours the excess water was drained and seeds were kept for germination for one more day. After 48 hours, the pre-germinated seeds were sown in plastic trays (42 x 32 x 15 cm) and labelled accordingly. The seeds were sown in the plastic trays in a specific layout ( Fig. 1 ) in which different treatments were planted randomly with help of a random number table, Resistant check (PTB33) was planted in the middle row and the susceptible check (TN1) was planted around the perimeter of the rectangular tray, each entry SSST tray was replicated three times.
Seedlings were watered regularly and allowed to grow till three leaf stage in a healthy manner inside protected conditions to avoid insect pest incidence. On reaching three leaf stage, seedlings were infested with first instar nymphs of BPH. It was verified that every test seedling had 6-7 nymphs. BPH infected seedlings were kept in insect proof cages and water level was maintained uniform throughout the tray. The tray was also rotated 180˚ at regular intervals to get a uniform reaction to the seedlings by the released insects. Once 90 per cent mortality was observed in seedlings of susceptible check (TN1), the rice germplasm entry seedlings were then scored based on a 0-9 scale using the Standard Evaluation System (SES) [12] as described in Table 2 . After scoring as per SES, means of three replications were calculated and a damage score (DS) calculated. All the SSST entries were then categorized as resistant (R), moderately resistant (MR), moderately susceptible (MS), susceptible (S) and highly susceptible (HS) based on damage score, the categorization chart is provided in Table 3 [13] . 
RESULTS AND DISCUSSION
The results of screening are presented in In accordance with previous studies [13, 14] , PTB 33 gave a Resistant (R) reaction with a damage score of 3.0 and TN1, gave a Highly Susceptible (HS) reaction with a damage score of 9.0, justifying their use a resistant and susceptible checks in this study. Bhogadhi et al. (2015) reported that in Standard Seedbox Screening Test (SSST) BM71 and MTU 1001 have shown resistant reaction against BPH, with a mean damage score of 3.0 and 4.0, respectively [15] . Thus from the results obtained it is evident that the present work is in accordance with several previous works [13, 14, 15] . Further, a detailed investigation of their mechanisms of host plant resistance is required to elucidate the information regarding the type of resistance viz. antixenosis, antibiosis, and tolerance, in each genotype. Proper and scientific use of these data will lead to the development of resistant varieties which can resist and overpower the BPH menace for longer duration in the field conditions with least pesticide interventions.
CONCLUSION
Among all the entries in SSST only two genotypes (resistance check PTB33 and BM71) exhibited resistant reaction to BPH with a damage score of 3.0, while twelve genotypes viz., Milyang 63, IET 23993, HHZ 5 DT-1 DT-1, HHZ 25 SAL DT-1 DT-1, Bobhu Kongbu, BPT 2671, BPT 2611, MTU 1121, MTU 1001, MTU 1010, RNR 23079 and GSR 234 exhibited moderately resistance reaction to BPH with a damage score ranging between 3.1 to 5.0. The rest of the genotypes showed moderately susceptible, susceptible and highly susceptible reactions.
